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An American manufacturer of cut nails gives us 
at the same time a more practical view of the rolled 

i ron industry of the period as affecting that brancl. 
of the hardware trade in referring to the use of 
imported plates and domestic plates of rolled iron for 
the cutting of nails. 

"The fact is, that American iron, although the are 
is excellent, is brought to the market and sold in an 
unfinished state. It is not sufficiently hammered to be 
sound, and it is hammered in a state so cold that the 
seams and cracks, of which there are many, do not 

close and weld. The iron, therefore, to the worker 
or consumer is worth by less than $10 per ton than 

iron furnished in the style of Russia or Sweden iron. 
A nd this is not all: for the ends of the bars of Ameri
can iron are so unsound that they are only fit for 
scrap iron, and in fact are cut off and sold as such 
by the manufacturer. Thi:; being the case, and the 

manufacturers not being disposed to a reform, I should 
be sorry to be left in their hands or be subject to 
their pleasure, so much as I would be i f  our govern
ment would adopt any effectual measures to prevent 
the importation of iron, under the mistaken impression 
that our country is at present capable of producing a 
sufficient quantity for its own consumption." 

The annual address before the Society for Promotion 
of the Useful Arts of New York, in 1813, confirms 
in effect the prior references to the iron industry. 

This society was one of a few in the country at the 
time that gave its attention to scientific subjects. It 
contains in part: "The u€s of ir�n which are found 
in this country are for the most parts magnetic iron 

stone, brown hematite, and bog iron are. The sparry 
iron stone has also ueen discovered and used. These 
different kinds are among the most valuable species 
01' the mineral. They all yield an abundant percentage 
of are, so as in most cases to bring a handsome profit 

to the proprietors. Sever,al local circumstances con
duce to this end, The cheapness of charcoal, the 
almost inexhaustible supply that our forests promise, 
the beds of coal that are continually being discovered, 
are all arguments in favor of our nurturing this 
domestic manufacture, The only deficiency that 
appears to originate came from the want of workmen 

who are sufficiently intelligent or acquainted with 
modern improvements. The consequence is that the 
iron has not been properly prepared and holds in our 

markets a comparatively small value on account of its 
inferior quality. A short period of time will doubtless 
remedy this defect. Men of capital and information 
are taking these establishments into their .hands, and 
will press into their service American ingenuity and 
talents, together with all the aid emigration affords." 

In a paper read before the British Association for 
the Advancement of Science in 1858 by George Rennie, 
F',RS" an English engineer of high reputation, on 

"Fixed and Floating Batteries," he says regarding 

American experiments: "In 1821 some interesting 
experiments were made by order of the United States 

Government on seven thick wrought-iron plates % 
inch il'l thickness, fixed to a solid block of wood, and 
fired at with large guns and different charges, and 
the results were unfavorable," These experiments 
were more than probably made by the Ordnance Bureau 

of the War Department, but a search for the details 
of these trials has failed to find any trace of them in 
the department. These experimentf must have been 

made from the favorable reports recei ved of the experi
ments of Col. Paixhans in firing explosive projectiles 
from guns, as well as mortars, in 1819. This was the 
period when Robert L, Stevens said, he experimented 
with a wooden target and shells, The largest guns 

we had at this time were 42-pounders, having 7-inch 

bore, and served with 5 to 10 pounds of gunpowder. 
These trials could not have been made by the Navy 
Department, as the Board of Navy Commissioners 
were too conservative for any such radical advance in 
Ilaval construction, they thinking there was nothing 
like the stout wooden walls of a line-of-battle ship 
for a vessel of war. These r):'�-inch thick iron plates 
were no doubt hammered plates and made especially 
for these experiments, as there was no rolling mill 
that could produce the iron plates of that thickness at 
that time in the United States, 
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To all geographers and geodesists the size and figure 
of the earth has been a matter of the highest im

portance and interest. Eratosthenes investig:;.ted the 
subject and is the first who is known to have enter-

tained clear ideas regarding it, and whose labors have 
the character of accurate scientific investigation. Al

though his results were inaccurate, due to the de
fective means of investigation at his disposal and the 
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primitive state of astronomical and terrestrial knowl
edge, his method is the same as that used to-day
that is to say, the measurement of the length of a 
degree of latitude on the surface of the earth, and its 
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comparison with the corresponding celestial arc, The 
Arabs in the ninth century undertook the meas
urement of a meridional arc in Mesopotamia; and in 
1500 a Frenchman named Fernel made a crude meas
urement which came very near the truth, The first 
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scientific effort in modern times to effect this deter-
mination was by Willebrord Snell, in 1617, by a meas
ured base near Leyden, and a chain of triangulation 
measured by means of a quadrant and semicircles, 

" II � It ,. 

To Snell also belongs the credit of first applying trig
onometry to practical geodetic operations for the dou
ble purpose of establishing geographical positions and 
of measuring a degree of the terrestrial meridian, His 
system of triangulation is practically the same as that 
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now used in geodetic work. In 14g9, however, Sebas

tian Munster had suggested a method of triangulation 
in which by the use of a divided circle, oriented by 

the compass for the measurement of angles and of 
pacing for the measurement of sides, he determined 

the terrestrial angle. A little later than Snell, Rich
ard Norwood. an Englishman, took the sun's meridian 
altitude at two different places on the same meridian, 

and measured the distance between them on the pub
lic road by chain and by pacing. All these resul�s 

lacked accuracy from want of an effective instrument, 
and were achieved without the use of a telescope. 
Picard in 1669, usiug telescopic instruments and wood

en base rods, mea'HIred a line near Paris by triang',I
lation with good results. Up to this time the shape 
of the earth had been assumed to be spherical, and 
observations had been for the purpose of determining 

its magnitude. A curious circumstance called atten
tion to the fact that the earth's shape was not spheri

cal. The astronomer Richer ohserved that a clock 

regulated at Paris lost over two minutes a day at 
Cayenne, and that in order to correct it it was neces
sary to shorten its pendulum. In the third book of 

his Principia. Newton discusses (Propositions 18 and 
19-Problem :l) the proportion of the axis of a planet 
to the diameters perpendicular thereto, and proves 
that thoe earth is an oblate spheroid having a diam
eter greater at the equator than at the poles; and in 

Proposition 20 discussing comparative weights of bod
ies in different regions he explains the phenomenon 
of Richer's pendulum as due to the excess of the 
earth's equatorial diameter. and finds the observations 

of Mr. Richer to coincide almost exactly with the 
theory of Proposition 19. An inaccurate measurement 

by the two Cassinis in I,'rance, in the early part of 
the Eighteenth century, indicated a shortening with 
increasing latitude of the degree of meridian arc, 
which would demonstrate a prolate instead of an Ob
late shape. This contradietion of previous observa
tions and de ductions, and the resulting discussions in 
the scientific world, determined the French' Academy 
of Sciences to make an elaborate and decisive inves
tigation of the whole matter, and gave rise to the 
organization of the noted expeditions of 1735 and 1736 
to Peru and the Gulf of Dothnia. respectively, in order 

to determine the exact length of arcs at widely differ
ent points of latitude. This investigation is a classic. 

and resulted in the determination of a difference of 
approximately a mile in the lengths of the degrees 
measured at the two different localities-the observu
tions of Maupertuis in the north giving approximately 
the length of 16 toises to a second of arc; while that 
of De la Condamine in Peru gave an approximate 

length in the south of 15.77 toises to the second of 
arc. This would give to a degree in the two localities 
approximately a length of 57,600 and 56,772 toises, re
spectively; or, translated into statute milf:s, 69.75 
statute miles for the southern arc; and for the north
ern. 68.7;' statute miles. approximately. 

Gauss's discovery of the method of least squares, 

rediscovered by Legendre in 1806, and thoroughly dis
cussed by Laplace, was applied hy Bessel in 1830, to 
triangulation and the reduction of observations, 

enabling the securing of final results of extreme ac
curacy. The worldng out of the great chain of tri-

servations. The two most remarkable and important 
of the early land surveys on a large scale were those 

of the Jesuit missionaries in China under the Em
veror Kang-Hi. in 1708, of the country around Peking; 
and of Major James Rennell, at first an officer of the 

toward the equator. The only method heretofore em
ployed in Europe for the determination of location had 
been astronomical, by observations of the satellites of 
Jupiter. 

In the Memoirs of Trevou* for March, 1736, review-
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British navy, and afterward a major in the Bengal 
engineers and in the service of the East India Com
pany. His survey of the Bengal region in I ndia ex
tended over a period of nineteen years and an area uf 
270,000 square miles. Rennell was a very remarkable 
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man of indefatigable energy. and an eminent writer 
on geographical and topographical matters. He was 
desperately wounded during the ]Jrosecution of his In
dian surveys, but persisted in his work while in poor 
health. 

ing Du Haldes's "Description Geographique de la 
Chine," j t is observed: 

" Nothing further remains but to say a word re
garding the method, altogether exact but equally la
borious, by which this great work has been executed. 

For our missionaries, Chinese geography was 

a difficult science, a thorny art, an extremely laborious 
business. The exact and purely geometrical 

manner in which they have executed the whole work 
by trigonometry alone-that is to say, by actual meas
urements and by triangles-resulted in rendering the 
work thorny, hard, frightful, inimitable, but perfect. 

Eight or nine hundred leagues of very irregular ter
rain measured, leveled and traced in ten years by 
seven or eight persons, with only compass and rule in 
hand, constitutes a regular work the most vast, the 
most astonishing, and, in some respects, the most ca

pable of appalling the imagination that could have 
been undertaken. It came to these missionaries who 
were in the process of measuring the heavens and the 
earth, and who would find there only a clear sky and 
an earth entirely bare for measurement-it occurred 
to them, in fact, without any other purpose than to 
accomplish their immediate task-to measure this sky 
and this earth in order to make certain the corre
spondence to the ancient idea of a round, uniform 
earth which they sUPPoEed to be there. Success ex
ceeded their hopes while deceiving them. This posi

tion was the most favorable that could have been 
chosen, at forty to fifty degrees of north latitude. pre
cisely in the place where there should be the greatest 

inequalities if there are any. They were extremely 
astonished, after having measured six consecutive de
grees, to find them unequal and regularly unequ:;,l. 
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angles in the Survey of India, l>e".1"1 in 1800. has been 
earrierl on by that metho d. 

The history of modern topography hegins with th e 
lise of ohserval ion hy ('Olllpa::;s hearings. after the :n

vpntioll of llw fllladrant and sextant had Illade it pos

sihle to (Clle(�), tile route surveys by astronomical oJJ� 

Plluli�hc�d by Conrr:.d PC'tl1ingcr in the sixteenth centnry. 

The survey of the Jesuits is remarkable as beiLg 
the first systematically to employ tdgonometrical tri

angulati on i n a large topogl'aphieal survey, and to 
(�heck the results' hy astronomical ohservation. They 
also appeal' to h ave indep!mdenUy discovered by actual 

observation the shortening of degrees of latitude 
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Their first thought was, as it should be, that they were 
mistaken; but they endeavored in vain to convince 
themselves of error. They were not skillful enough 
to justify the exeess of morlesty which made them 

* 1\1cmoire6 de Tn�voHx . . follrnalof Literary anf! Phllm'l\)phical TraIlS. 

acliolls, editc(i hy t.he ""Roil" (1701-1705). 
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prelmme that they were less skillful than t hey were; 

and, after due reflection, they wisely concluded to pro
pose to the academies and to all the savants of Europe 
the problem of the irregularity of terrestrial degrees, 
inviting them to emerge a little from their observa

tories and offices and to measure the earth at different 
localities and on the ground itself." 

The problem of topographic mapping has become 
one of geodetic location by triangulation, verified by 

astronomical observation, of a series of points on the 
surface of the earth, connected by a chain of carefully 
measured triangles containing and joining together 
the results of more or less accurate topographic 

sketching which is itself controlled by minor geo

metric operations of measurement and location. 
One lJy one the different governments of the world 

have underta],en the organization of surveys covering 

the territories controlled by them; and while at first 
these surveys have been generally more or less inco

herent and widely different in method, there has been 
a steady tendency of late years toward a uniformity 

of practice in standarrls and conventions, and toward 
a high refinement in the media employed both for 
geodetic and topographical work. These earlier sur
veys have been eclipsed both in size and method by 

the governmental surveys undertaken by various na
tions, such as the government survey of India and of 
Great Britain; the topographical surveys of the princi
pal Continental nations; the Coast and Geodetic Sm
vey, the Geologic Survey, and the Lake Survey of the 

United States. 

The Military Aeademy is honorably connected with 
1 he early histOl'y of exact surveying in the United 
States. The United States Coast and Geodetic Sur

ve�' was founded under President Jefferson in 1807, 
and B'rederick Hassler, professor of mathematics, 

li. S. M. A., 1807-1810, was its first superintendent. 
['lassler introducerl the most precise instruments and 
methods, hegan the primary triangulation of the 
('oasts, and made the first accurate topographic and 
hydrographic charts of the country. He was suc
ceeded by Alexander Dallas Bache (graduated U. S. 
M'. A. 1825) in the year 1843. Under Bache's admIn

istration the survey took on its present form, and he 
directed its work until his death in 1867. During 

territory west of the 100th meridian (1875-1879)
works a f the first importance-together with numer

ous topographical surveys connected with campaigns 
of the civil war, and reconnaissances of various kinds 

have been conducted by officers of the Corps of Engi

neers. Col. Jared Mansfield, professor of mathematics, 
U. S. M. A. ( 1802-1803), and of natural and experi
mental ]Jhilosophy (1812-1828), devised the system of 

PLANISPHERE FROM THE GEOGRAPHY OF 
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surveying the public lands of the United States which 
is still in use. Gen. G. K. Warren's map of the west
ern United States (1859) and its accompanying memoir 
are of remarkable excellence. The hydrographic sur
vf,V of the Mississippi River by Generals Humphreys 
and Abbott (1861) is. a model of its kind. 

Topography is essentially a military art, and in most 

civilized countries of the world the government oper
ations in topographic fields are in the hands of the 
War Department. Of paramount importance to the 
military arm at all times, the degree of that impor

tance has greatly increased of recent years. That 
increase bears a direct ratio to the decrease of the 
power of the eye to embrace the field of operation in 

1'l'lNE1Ll..ltY lYlAP UP A PILH·IUMACiE FROM LONl)()1\ TO JERUSALEjyl. 
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these years many army officers were trained in survey 
work. The data collected by the Coast Survey were of 
incalculable value to the United States during the 
civil war, and most of the maps used by the army and 
navy were cOlllpiled in its offices. 

The survey of the Great Lajces ( 1860·1906); of raj]
way routes to the Pacific Ocean (1853-1860); of the 

tactical maneuver, and to discern the locality and 
character of the enemy's position; and, in strategic 
operations, with the increase in multiplicity of the 
n:eans of communication. the number and size of 
towns and dties, and the rapidity of mobilization of 

armies. 

When firearms took the vlace of the vike in battle-
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so long as they remained Simple in character, limited 
in range and visible in effect-the tactical field con

tinued to be within the grasp of the commander's 
vision. The smoke of fire developed the position and 
character of the opposing forces, and the short range 

compelled the massing of contending armies. The 

battle was observed by the commander's eye on the 

spot, and the map was a subordinate, though impor

tant factor, in the determination of field operations. 
In proportion as these constants of battle changed in 

value the individual eye lost its power of control over 
the field of conflict, and more and more has the direct

ing intelligence been forced to rely for information 
upon the accurate detail of the map and upon recon

naissance over the immediate neighborhood. Now 
that battles occupy in their extent an expanse of 

country formerly sufficient for strategic operations, the 
co:-'mander has become wholly helpless as a control
ling intelligence dependent upon his personal powers 

of observation. He is now a sort of military spider 

at the center of a vast web of sources of information, 
whose threads radiate in every direction, and the 

material of which he must make operative through 
the medium of the' map whose presentation of the area 
upon which he plays his game is the only one his eye 
can grasp. In the field of strategy the increased 

importance of a map began when war took on: under 
the organization of the German staff, its modern form 
of a science of information and precision. Since then 

the strategic element of war has tended steadily to 
pass more completely under staff control, and to be

('orne an .evolution of highly perfected organization and 
ric-tailed preliminary information. Campaigns are no 
longer planned by colossal military geniuses on imper
fect data, but are coolly calculated in advance by staff 
groups as the result of minute knowledge of control

ling conditions carefully determined and profoundly 
studied beforehand during times of peace. To-day the 

art of war endeavors to take no chances, and not to 
await accidental opportunities, but seeks by elabo
rate knowledge and profound calculation to eliminate 
the one and, as far as possible, to forestall or create 
the other. As a result of this the map-which pre

sents the whole field-has taken on a degree of detail 
and exactness conforming to the requirements of its 

increased function. Exact knowledge of position has 
become, therefore, of more transcendent importance in 

]Jroportion to the difficulty of obtaining it; and, in the 
same degree, of more inlpOl .. ance to a greater number 
of the active personnel in warfare. The breaking up 

of masses, the reduction in size of practical units, 
the isolation of individuals have extended the neces
sity of knowledge of position over a largely increased 

number of participants. Military topography and 
cartography, from being the essential knowledge of a 
few occupying superior positions of control, has be

come the necessary accomplishment of the military 
body as a class. All holding command, whether com

missioned or non-commissioned, should make it a pri· 
mary study of their military education; and even the 

private soldier should not be ignorant of it. 
Its scope of usefulness is, however, much wider 

than as a direct medium for information merely. Its 

study possesses, for the military man, an educational 
value Quite equal in importance to that of its direct 

practical utility. The study of terrain familiarizes the 
eye with terrestrial form and its significance, and at 
the same time vastly increases both the habit and pow

ers of attentive observation, than which no faculties 
are of more supreme importance to the soldier. To the 
student whose mind and eye are accustomed to the 

consideration of topographic form, to the minute study 
of terrain and landscape, as well as to the accurate 
observation of every variety of objective detail , there 

results a great increase ill the scope of his mental 
horiwn besides a vast improvement in his capacity for 
accurate judgment; so that the ultimate result. of a 

thorough and painstaking study of the topographic 
art will be not only to increase the practical efficiency 
of every soldier to a very great degree, but to serve 

an important use in the training of his judgment and 
the stimulation of those mental powers which depend 
upon accuracy of observation .and precision of state

ment. 

Lottery for Excavating Benevento.-A bill has been 
presented in the Chamber of Deputies providing for 

a $200,000 lottery, with the proceeds of which it is 
proposed to carry out excavations at t he site of the 

Roman amphitheater at Benevento, the town founded, 
according to tradition, by Diomedes, and possessing 

Trajan's triumphal arch, which resembles the arch 
of Titus at Rome, and is the finest and best preserved 
of all the Roman structures. The amphitheater at 

Benevento is lying almost intact under a number of 

old houses occupied by poor people. Benevento is the 
capital of a province of that name, and is situated 
thirty-four miles northeast of Naples. In the Middle 
Ages it was the seat of a Lombard duchy, and in 

1 }l06 it was given by Napoleon I. to Talleyrand, who 

took the title of Prince of Benevento, 
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